Admixture model for EUR and EAS, where p is the gene flow from ancestral EUR, and T and W are the quantitates of branch length or drift.
Papuan was used as an out-group. French and Dai were used as the surrogates of ancestral EUR and EAS, respectively.
Supplementary Figure S3 | Linear regression model for ancestry estimation.
We got well-fitting linear regression models for (a) EAS, r 2 = 0.80 and (b) EUR, r 2 = 0.90 but not for (c) CSA. A1 denotes number of generations since the first (ancient) admixture event, while A2 denotes number of generations since the second (recent) admixture event. W denotes the weights of the second admixture, i.e. the proportion of ancestry contribution of the second admixture to the current admixed population.
Supplementary Figure S5 | Simulation for estimation of admixture using both real ancestors and surrogates.
In the model below, population B and C are the real ancestor who directly contributed genetic material to admixed population X. Population B' and C' were the surrogates of ancestor B and C, respectively. Parameters for demographic history could be found in the command line of ms (basic effective population size is 10,000). Results of estimations of admixture proportion could be found in Supplementary Fig. S6 .
Basic command line used to produce the simulated data by ms is ./ms 120 50000 -t 1 -I 6 20 20 20 20 20 20 -n 1 8 -n 2 2.5 -n 3 5 -n 4 1.5 -n 5 1.5 -n 6 2 -es 0.0015 6 0.95 -en 0.001525 7 1.0 -ej 0.0025 7 5 -ej 0.0075 6 3 -en 0.007525 3 0.33 -ej 0.01 5 2 -en 0.010025 2 0.7 -ej 0.025 4 3 -ej 0.03 3 2 -en 0.030025 2 0.25 -ej 0.06 2 1 -en 0.060025 1 1 In the model below, population B and C are the real ancestor who directly contributed 50% genetic material to admixed population X. Population C is pre-mixed who inherited 5% genetic material from D. Parameters for demographic history could be found in the command line of ms (basic effective population size is 10,000). Results of estimations could be found in Supplementary Fig. S8 .
Basic command line used to produce the simulated data by ms is ./ms 100 50000 -t 1 -I 5 20 20 20 20 20 -n 1 8 -n 2 2.5 -n 3 5 -n 4 5 -n 5 5 -es 0.000625 5 0.5 -en 0.00065 6 1.0 -ej 0.000675 6 4 -es 0.00075 4 0.95 -en 0.000775 7 1.0 -ej 0.0008 7 2 -en 0.020025 3 0.33 -en 0.020025 2 0.7 -ej 0.03 3 2 -en 0.030025 2 0.25 -ej 0.06 2 1 -en 0.060025 1 1
Supplementary Figure S8 | Estimates of admixture proportion in simulations when the real ancestor is pre-mixed.
In simulations (based on the model in Supplementary Fig. S7 ), we considered both full markers (red box) and markers with minor allele frequency > 5% (blue box). One ancestor is pre-mixed who inherited 5% genetic material from European and contributed 50% to the new admixed population (expected admixture proportion for the new admixed population is 2.5%). Admixture proportion was re-estimated by F 4 ratio based on simulated data. Results showed neither ascertainment bias nor pre-mixed ancestor would affect the estimations of admixture proportion. Blue bars are the segments from ancestry A, red bars are segments from ancestry B. S is the segment we count. 
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